Calcium sensitivity of force in human ventricular cardiomyocytes from donor and failing hearts.
In failing human myocardium changes occur, in particular, in isoform composition and phosphorylation level of the troponin T (TnT) and troponin I (TnI) subunits of the actin filament and the myosin light chains (MLC-1 and -2), but it is unclear to what extent they influence cardiac performance. This overview concentrates on the relation between contractile function, contractile protein composition and phosphorylation levels in small biopsies from control (donor) hearts, from biopsies obtained during open heart surgery (NYHA Class I-IV) and from end-stage failing (explanted, NYHA class IV) hearts. Furthermore, attention is paid to the effect of the catalytic subunit of protein kinase A on isometric force development in single Triton-skinned human cardiomyocytes isolated from donor and end-stage failing left ventricular myocardium at different resting sarcomere lengths. A reduction in sarcomere length from 2.2 to 1.8 microm caused reductions in maximum isometric force by approximately 35% both in donor and in failing cardiomyocytes. The midpoints of the calcium sensitivity curves (pCa50) of donor and end-stage failing hearts differed markedly at all sarcomere lengths (mean delta pCa50 = 0.22). Our findings indicate that 1) TnI phosphorylation contributes to the differences in calcium sensitivity between donor and end-stage failing hearts, 2) human ventricular myocardium is heterogeneous with respect of the phosphorylation of TnT, MLC-2 and the isoform distribution of MLC-1 and MLC-2, and 3) the Frank-Starling mechanism is preserved in end-stage failing myocardium.